Studies on viral fusion peptides: the distribution of lipophilic and electrostatic potential over the peptide determines the angle of insertion into a membrane.
The oblique insertion of type 1 viral fusion peptides into the cell membrane of the host cell has been shown previously to be an essential element of viral fusion. The actual physical explanation of the cause of the oblique insertion has been the subject of speculation. In this study the physical properties of the fusion peptide surface have been determined computationally and compared to the tilt angles determined both experimentally and by the use of molecular dynamics. It has been shown that the relationship between the distribution of lipophilic potential over the peptide surface and the peptide geometry control the tilt angle of the peptide in a biomimetic DMPC bilayer whereas the depth of penetration into the bilayer appears to be determined by the electrostatic potential and hydrogen bonding at the C-terminus.